SUBEYSTEM

SHUTTLE CRITICAL ITEMS LIST - QRBITER

IACTUATION MECH-RADIATORS FMEAR NO 0D2-4G =180 =3 RTV:I03/07/88
ASSEMBLY  :RADTATOR LATCTH MECHANISM CE-T. FUNC: 1FR
P/H RI ~ IMC287=-0037=0004 ceRIT., HDW: @ z
F/N VENDGR:15320-11 HCOVER ELECTRTIC VEHICLE 102 103 104
QUANTITY 14 EFFECTIVITY: X X X
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REL M. B. MOSKOWITZI REL (e o) PP e, T
()] W. J. SMITH QE A A
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ITEM:

GEAREOQX, PQWER DRIVE UNIT

FUNCTION: ,
THE GEARBOX TRANSMITS ROTARY MOTION FRCM THE MOTORS TO THE ROTARY
ACTUATORS WHICH DRIVE THE LATCHES TO LATCH OR UNLATCH THE BADTATOR TO
THE PAYLOAD BAY DOOR. GEAR RATIO IS 704,05 TO 1.

FATIIRE MODE:
FATLS FREE

BE(S) :
SLIPS AT LESS THAN MINIMOM ALLOWABLE TORQUE, PASLURE/DEFLECTIGCH OF
INTERNAL PART, FATIGUEZ, VIBRATION

EFFECTS ON:
(R) SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHIOLE

(A] LOS5 OF CAPABILITY TO QEEN OR CLCEE SET OF SIX LATCHES QW ONT
RADTATOR PANEL. '

(B,C) NOUNE. BREDUCED COOLING CAPACTTY OF FRECN COOQLANT LOORS
(AFFPROXIMATELY 10%) IF RADIATOR CAMNOT BE DEFLOYED.

(D) NONE - FIRST FAILURE; LATCHING OF FADIATORS
ENTRY UNLESS THE QTHER FREON COOLANT

15 NOT CRITICAL FOR SAFE
IOGP HAS AIRFADY BEEN LOST.

DISPOSITION & RATIONALE: '
(A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY {B) OPERATIONAL USE

{A) DESICH
GEARS ARE DESIGNED WITH HIGH MARGINS. MAXTIUM CATLCULATED TOOTH BENDING
STRESS APPROXIMATELY 80,000 PSI, ULTTMATE ALLOWABLE 183,000 PEI.
BEARINGS INCORPORATE MULTIPLE ROTATING SURFACES. 1THE DRIVE ACTUATOR IS

DESIGNED TO WITHSTAND FULL STALL TORQUE AT FULL INVERTOR AC POWER FOR A
LIMITED TIME WITHOUT DAMAGE.
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E} TEST -

{ éUALIFIChTIDH TEST: A STMILAR ACTUATOR MAS BEEN CERTIFIED BY CR-25-287=
Q037-0001G. QUALIFICATION TESTS INCLUDE: ACCEPTANCE TEST TO VIRIPY
CONFOFMANCE WITH THE FEQUIREMENTS NQTED BELOW IOR ACCEPTAMCE TTgT,
OUMIDITY TEST - TEST IN ACCORDANCE WITH MIL=-5TD-310B, METHAOD 507,
PROCEDURE IV: QUALIFICATION ACCEPTANCE VIBRATION TEST (QAVT) = 20 TO
2,000 HZ RANGE WITHE MAMXIMUM OF 0.087 g2/HZ FROM 40 TO 350 HZ FOR Z.-=
MINOTES PER AXIS: ORBITAL FLIGHT TEST - 20 To 2,00 HE RANGCE WITH MAXIMTM
QF 0.2 g2Z/HZ TROM &0 TC 300 HE FOR 27 MINUTES PER ANIS AT LEVEL "BY AND
WITH MAY OF 0.7% g2/HZ PROCM 65 TO 30Q HZ FCR 51 MINUTES DPER AXTS AT 1EVES
PA": SHOCK TEST - TEST IN ACCORDANCE WITH MIL=2STD=210QE, METHOQD 51&.1,
PROCEDURE I; THERMAL/VACUUM - THE ACTUATOR WAS THERMALLY CYCLED FIVE
TIMES FROM +70 DEG F TC +330 DEG F TO +250 DEG ¥ TO -167 DEG T TO =209
PEG F TQ +70 DEG F IN A VACIUM OF 1 X 10 ~§ TORR. ODWELL AT EAcH
TEMPERATURE EXTHEME WAS 60 MINUTES MINIMUM APTER STARILIZATION. AT EalH
+250 DEG F AND =100 DEG F, THE ACTUATOERE WAS CYCLED 6 T-MES FOR DUAL MOTOR
CFERATICNS AND 4 TIMES FUR SINGLE MOTOR OPERATIONS: FLECTRICAL CONTINUITY
= MCNITORED THROUGHOUUT THE TEST. THERMAL TEST - THE ACTUATOR WAS
TEERMALLY CYCLED FIVE TIMES FROM +70 DEG F TO +330 DEG F TQ +250 ODEZ F TN
~167 DEG F TO =100 DEG F TO +70 DEG P. DWELL AT EACH TEMPERATURE EYTRENE
WAS 60 MINUTES MINIMUOM AFTER STABTILIZATION, AFTER EACH +250 DEC F AND
=100 DEG F. THE ACTUATOR WAS CYCLED & TIMES FOR DUAL MOTSR ODERATIONS

, AND 4 TIMES FOR SINGLE MOTCR QPERATIONS. ELECTRICAL CONTINUITY MONITGRED
. THROUGHOUT THE TEST.

QUAL TESTS ALSO INCLUDE: CYQLING AT HIGH TEMPERATURE +250 DEC T EXTRIME
INCLUDED OPERATION AT THE MAXIMUM HEAT DISSIPATING MODE; CY¥CLING AT THE
LOW TEMPERATURE ~180 DEG F EXTREME INCLUDED OPERATION AT THE MINIMOM HEAT
DISSIPATING MODE. OPERATING LIFE TEST = THE ACTUATCR WAS CYCIED 1,600
TIMES AT ROCM TEMPERATURE. MAOTOR NO, 1 AND NO. 2 WERE CYCLED 250 TIMES
EACH IMDIVIDUALLY WITHIN &0 SEC/STROFE. IT WAS ALSC CYCLED 100 TIMES
WITH BOTH MOTCRS DRIVING TOGETHER WITHIN 20 SECONDE/STROKE; MECHANICAL
STGP TEST = THE ACTUATOR WAS OFERATED AT FULL RATE AND NO LCOAD INTG
MECHANTCAL STCP FOR 100 TIMES IN EACH DIRECTION: CERTIFICATION BY
ANALYSIS - THESE INCLUDED FUNGUS, QZONE, SALT SFRAY, SAND/DUST,
TRANSPORTATICH PACKACING, ACCELERATICN, LANDING SHOCK, EXPLOSIVE
ATMOSPHERE AND MARGIN OF SAFETY. THE ACTUATORS WERE SUBJECTED TO SYSTEH
QUALIFICATION TESTS PER RADIATOR LATCHING MECUANTSM INSTALLATICN ¥QT0-
594450 (REF. CR~29-5%4450-041E) AND RADIATOR DEPLOYMENT MECHANISH
INSTALLATION Vo70-594400 (REF. CR=29-594400=001D) .

ACCEFTANCE TESTS: ACCEPRTANCE TESTS INCLUDE: EXAMINATION OF ERODUCT =
WEIGHI, WORKMANSETF, DIMENSION, CONQTRUCTICN, CLEANLINESS, FINISH,
IDENTIFICATION MARKING, TRACEARTLITY AND USE OF APPROVED MATERIALS AND
FROCESSES; ACCEFPTANCE VIBRATICH TEST = 20 ToO 2,000 HZ WITH MANTMOM oF
0.04 g2/HI FRCM &0 TO 350 HZ FOR 30 SECOND PER AXI3,; ACCEPTANCE THERMAL
TEST = THERMALLY CYCLED FROM 70 DES F TO +310 DEG T TO +254 DEG F TO =
147 DEG F TO =100 DEG F TQ +310 DEG P To +230 DEG F TO +7Q DEG F. DWEIL
AT EACH TEMPERATURE WAS AT LEAST &0 MINUTESE AFTER THERMAL STABILIZATION.
AT EARCH +250 DEG F AND =100 DEC F THE ACTUATOR WAS CYCLED € TIMES FoOR
. CDOAL MOTCR CPERATIONS AND 4 TIMES FOR SINGLE MOTOR QPERATIONMS; POWER
. CONSUMPTION TEST - VERIFIED THE INPUT POWER DID NOT EXCEED &2 WATTS PER

MOTOR AND THE INPUT CURRENT DID NOT EXCLED Q.35 AMP PER FHASE FER MCTOR
WHEN OQFERATING AT THE MAXIMUM LOAD.
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ACCEPTANCE TESTS ALSO INCLUDE: THE INPUT POWER REQUIREMEMT OF 117 WATTS
AND INPUT CUORRENT OF 0.587 AMD WERE ALSDO VERIFIED WRIDER STARTIMG
CONDITIONS; INSULATION RESISTANCE TEST - THE INSGLATION RESISTAMCE a7 300
VDS WAS MEASURED BETWEEN MUTUALLY INSULATED CONDUCTORS AND RETWEEN
CONQUCTORS AND TEE FRAME, CASE OR GROUND; DIELECTRIC STREMGTH TEST - 750
VEME AT &0 HZ APPLIED BETWEEN EACH CONDUCTOR PIN AMD THE CQASE. CYCLING -
ACTUATOR WAS CYCLED 80 TIMES TOTAL WITH MOTCORS NO. 1 AND MO, 2 CYCLED 10
TIMES EACH INDIVIDUALLY WITHIK S50 SECONDS/STROKE. IT WAS ALSO COYCOLED &0
TIMES W1TH BOTH MOTORS DRIVING TCGETHER WITHIN 10 SECOND/ STROKE:
FREEPLAY TEST - FREEPLAY AT THE ACTUATOR COUTPUT SHAFT NOT TO EXCEED 2.0
DEGREES WITH 10 INCE-LE LORD AFPLIED IN EACH DIRECTION; STALL,/MAXIMUM
TORQUE - THE ACTUATOR'S STALL/MAXIMUM QUTPUT NOT TO EXCEED 100 INGH-LE LR
BE LESS THAN 50 INCH~LB: IRREVERSIBILITY - THE AQTUATOR WAS CHTCHXED TO =2F
IREEVERSIRLE T0D LDAD OF 50 INCH-LB:; MECHANICAL STOP TEST - ACTUATOR
OFERATED AT FULL RATE AND NO LOAD INTC ITS MECHANICAL STOPS FOR 100 TIM=sS
IN EACH DIRECTION; ELECTRICAL/MECHANICAL LIMIT TEST -THE GUTFUT ARM OF
THZ ACTUATOR MOVED THROUGH THE FULL CLOCEWISE TO COUNTER=-CLOCEWISE TO
CLOCEWISE ELECTRICAL LIMIT TRAVEL.

CMESD: GROUND TURNAROUND TNCLUDES MONITORING FUNCTIONAL TEST OF
RADIATORS AND VERIFYING PROPER FUNCTION OF GEARBOXES. THESE TESTS ART

PERFLRMED FIRST FLIGHT AND FOR EVERY FL¢GHT WHERE THE RADIATODRS WILL EE
. DEPLCOYELD.

(C) INSPECTION

RECEIVING INSPECTICH

CERTITICATICN OF COMPLIANCE, TEST COUPONS, PHYSICAL AND CHEMICAL RECORDS
ARE MAINTAINED IN THE MASTER PILE. HISTORICAL FOLDERS, WHICH INCLUDE
INSPECTION RECORDS, ARE MAINTAINED FCR EVERY DETAIL PART. FPRECEIVING
INSPECTION PERFORMS VISUAL AND DIMENSIONAL EXAMINATION OF ALL ITNOODMIVG
PARTS. QUALITY CONTROL MAINTATNS SURVETLLIANCE OF RAW MATERIAL, LIMITED
LIFE MATERIALS, CHEMICAL AND METAIIURGICAL TESTS AND REFORTS. RECEIVIVG
IHEPECTION VERIFIES MATERIAL AND PROCESS CERTIFICATIONS.

CONTAMINATION CONTROL

4 CLASS 100,000 CLEAN ROOM FAQILITY IS USED FOR ASSEMBLY. AL METAL
PARTS ARE ?ERIPIED BY INSPECTION TO BE CLEANED AWD FROPERLY PACKAGED.
FINAL INSPECTION INCLUDES CHECKS FOR CONTAMINATION USING BORESCOPES, 5%
AND 10X MAGHIFICATION DEVICES, AND MEMERANE FILTRATION METHODS.

ASSFMELY/INSTALLATION

INSFECTION VERIFIES AND RECORDS DIMENSIONS OF ALD DETATL DARTS. GSEADS
ARE HARDNESS CHECXED AND VERIFPIED BY INSPECTION. SPRINGS ARF
MANUFACTURED AND CHECKED BY HUOVER SUPPFLIERS. CERTIFICATION IS OGN FILE.
INSPECTION VERITIES THAT CEARBOXES ARE PROPERLY LUBRICATED.

NONDESTRUCTIVE EVALUOATION

ALL DETAIL PARTS MACHINED TJ HOQVER DRAWINCS ARE MACGNETIC PARTICLE
INSPECTED PER MIL-I-6888 UR FLIQRESCENT PINETRANT INSDECTED PER MIL-I-
866, DEPENDING OW ALLOY, VERIFIED BY IHNSPECTION.

CRITICAL PROCESEZSES
HEAT TRFATING IS VERIFIED BY INSDPECTION.
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TESTING
ACCEPTANCE TESTIRG OF ACTUATCR VERIFIED BY INSPECTION,

HANDLING/ BACKAGTIHG

POLYETHYLENE SHEETING, USED TO BAG AND SEAL PARTS AFTER CLEANTIHG, IS
VERIFIED BY INSPECYTION. HANDLING AND PACKAGING REQUIREMENTS VERIFIED 2%
INSPECTION,

(D) FATTORE HISTORY
THEXE HAVE BEEN HO ACCEPTANCE TEST, QUALIFICATION TEST, TIELD oR FLIGHT
FALILURES ASSOCIATED WITH THIS FATLURE MQDE.

(E) OPERATIONAL USE
NONE.
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